Background: Medical students are reluctant to access mental health services, despite having high rates of anxiety and depression. This reluctance persists through residency and into practice. Physicians and trainees who are unwell deliver lower quality patient care, behave less professionally, communicate less effectively and are at an increased risk for burnout and suicide. Little is known about whether students would disclose a mental health diagnosis on a state board medical license application.
Introduction
Medical students experience high rates of distress, burnout, anxiety, depression and suicidal ideation [1] [2] [3] [4] , and yet they are reluctant to seek mental health services [1, 5, 6, [7] [8] [9] [10] [11] . Barriers to help-seeking include concerns about confidentiality, time, cost, perceived stigma, potential repercussions, and unwanted interventions [12, 13] .
Practicing physicians and medical residents cite many of these same reasons for their own reluctance to receive needed counseling or to take recommended medications for a mental health diagnosis [14] [15] [16] [17] . Physicians practicing in states in which state medical licensure applications inquire about prior mental health conditions are less likely to access recommended mental health services than physicians in states in which such questions are not asked [18] .
The wellbeing of the physician workforce is important for patient care. Physicians who are burned out, for example, are twice as likely to practice medicine unsafely, demonstrate unprofessional behaviors and receive lower patient satisfaction scores [19] .
Little is known about whether medical students are willing to self-disclose a history of mental health diagnosis or treatment if prompted to do so on a state licensure application or other professional application. At the time our study was conceived, New Mexico was one of the 24 states with a medical board that queried about past as well as current diagnosis or treatment of a mental health condition [18] . Since approximately 38% of UNM SOM graduates eventually practice medicine in the state of New Mexico [20] , we believed that data about UNM SOM students' willingness or unwillingness to disclose mental health conditions might encourage the New Mexico Medical Board (NMMB) to modify language in its licensing application to limit inquiry regarding mental health conditions to current impairment. Such language complies with recommendations of the American Medical Association in 2018 [21] and the Federation of State Medical Boards in 2018 [22] .
We therefore chose to investigate the question of whether medical students are willing to disclose mental health diagnoses on medical licensure applications and residency applications through the Electronic Residency Application System (ERAS). We chose to include residency applications although such applications do not presently inquire about past mental health diagnosis or treatment due to our students' repeatedly expressed unwillingness to seek mental health services because they 'wanted to match.' We investigated the possible reasons for students' unwillingness to disclose mental health diagnoses or treatment. We hypothesized that our students would either avoid accessing mental health support services or fail to disclose the use of those services out of fear of professional repercussions.
Methods

Recruitment and participants
We invited all currently enrolled UNM SOM students (Classes of 2019, 2020, 2021, 2022) to complete a brief anonymous electronic survey administered on the RedCap online platform. Student's responses were collected and stored on the RedCap platform, and basic data summaries were performed by the program [23] .
Three hundred forty-nine students were invited via an email containing a description of the study and a link to the survey in the RedCap platform (Appendix 2). Three reminder emails that differed in subject headings only were sent to the students during the month-long survey period. No incentives were given or implied in the recruiting of students, and no additional efforts were made to recruit participants. The study was approved by the University of New Mexico Health Sciences Human Research Protections Program (IRB study number: 18-157). No identifying information was used at any point in this study and, due to the voluntary nature of the survey, consent was implied when a student responded to the survey.
Survey components
The study survey asked students whether they considered themselves to have had a mental health condition prior to matriculation, whether they perceived a change in their mental health during medical school, whether they were willing to use mental health services, and whether they would disclose a mental health diagnosis on a licensing application to the NMMB or on ERAS. Students who responded that they were undecided about disclosing or would decline to disclose were asked to identify reasons for non-disclosure. These follow up questions were adapted with written permission from a survey about disclosure of mental health issues developed by Katherine J. Gold 
Statistical analyses
Responses were summarized as frequencies, percentages, and means. Standard deviations were used for numeric variables. Associations between categorical variables were analyzed using contingency table analyses (Chi-square, Fisher exact test) and by multivariate logistic regression. Non-parametric Wilcoxon rank sum tests and Kruskal-Wallis tests were used to assess equality of medians across groups. Agreement between disclosure patterns to residency versus to licensure was tested using Bowker's symmetry test. SAS v9.4 was used for analyses.
Results
We had a 50.1% response rate, with 175 of the 349 invited students completing the survey. Sixty-three of the 175 respondents (36%) were first-year students, 37 respondents (21.1%) were second-year students, 45 respondents (25.7%) were third-year students, and 30 respondents (17.1%) were fourth-year students.
Of the students who responded, 36% reported that they perceived they had a mental health condition prior to medical school. Forty-seven percent of respondents noted an overall worsening of their perceived mental health throughout their medical training (P < .001). The odds ratios of a second-year, a third-year, or a fourth-year medical student believing that his or her mental health had worsened since entering medical school versus improved or remained the same, with first-year medical students as the referent, were 3.64 (95% CI 1.5-8.8), 8.52 (95% CI 3.54-20.49), and 7.69 (95% CI 2.91-20.37), respectively.
Students used a Likert scale of one to the ten (one being very unlikely and ten being very likely) to describe the likelihood of seeking treatment for a new or ongoing mental health condition while enrolled in medical school. Twenty-three percent were unlikely to seek access to treatment (score ≤3) and 34% were likely to seek access to treatment (score ≥8).
We assessed medical student willingness to disclose a diagnosis of a mental health condition on NMMB and ERAS applications if asked to do so. Fifty-one percent of students reported that they would not disclose their mental health information on the NMMB medical licensure application, while 21% of students said they would disclose. For ERAS, only 7% of students reported they would disclose, as opposed to 63% who would not disclose if prompted. There was no difference between the number of years in medical school and the likelihood of seeking access to treatment, the likelihood of NMMB disclosure, or the likelihood of ERAS disclosure ( Table 1 ). The reasons for not disclosing to ERAS and the NMMB can be found in Tables 2  and 3 .
Medical students without a history of a mental health condition were less likely to report a worsening of mental health status during medical school ( Table 4 , P = .013). Students with a history of a perceived mental health diagnosis were the least likely to disclose to the NMMB (P = .008). There was not a significant difference in likelihood to disclose to ERAS among students with a history of a perceived mental health condition and those without such a history (P = .015).
We used multivariate logistic regression to evaluate the joint effects of prior history, year, and likelihood of seeking access to treatment on probability of worsening mental health status. Only school year was associated with self-reported worsening mental health (P < 0.001 OR 2nd year = 3.70 (95% CI = 1.50 to 9.12), OR 3rd year = 9.32 (95% CI = 3.227 to 23.04), and OR 4th year = 7.84 (95% CI = 2.91 to 21.10).
Discussion
An average of 37.8% of UNM SOM medical students perceived that they had a mental health condition prior to matriculation, a percentage that is consistent with what has previously been described in the literature [24] . Almost half of UNM SOM medical students perceive their mental health to have deteriorated as they progressed through undergraduate medical training. This finding is consistent with other reports [1, 25] and has been attributed to excessive workload, pressure to succeed, fatigue, ethical conflicts, accumulating debt, and exposure to death and human suffering [3, 8, 26, 27] .
Gold et al. surveyed licensed physicians about reasons for nondisclosure of mental illness on state medical licensure forms and found that fear of stigmatization accounted for only 5% of the responses [15] . In our study, 65.7% of respondents cited fear of being stigmatized as a reason for nondisclosure. The most likely explanation for this difference is that earlier in medical training, students are more sensitive about how others perceive them [6, 10, 28, 29] . Students may also be less knowledgeable about the actual repercussions and more likely to believe rumors such as, 'If I ever take a Prozac, I can't be a doctor.' The differences in how medical students and physicians imagine and fear stigmatization demonstrates how future interventions need to be targeted to specific populations, i.e., to medical students, residents, or practicing physicians. Questions about mental health history on licensure and other professional applications are presumably designed to identify physicians and trainees who pose significant patient safety concerns [30, 31] . Such inquiries create a barrier, however, to current and future physicians who would seek mental health care or treatment [15, 18] . Ultimately, these inquiries unwittingly create future physician health and patient safety concerns by discouraging physicians from seeking needed mental health diagnosis and treatment. Our study provides evidence that medical students are more likely than not to withhold information about mental health diagnosis on licensure and residency applications.
Fortunately for New Mexico medical students, residents, and physicians, the NMMB has modified the wording of its initial and renewal medical licensure applications. The new question about mental health diagnosis asks, 'Do you have or have you been diagnosed with an illness or condition which impairs your judgement or affects your ongoing ability to practice medicine in a competent, ethical, and professional manner?' [32] . Unlike the previous language in the licensing application [33] , this less stigmatizing language is consistent with recommendations of the American Medical Association in 2018 [21] and the Federation of State Medical Boards in 2018 [22] .
Limitations
Our study is a single-site study, and the applicability of our findings to other institutions is unknown. Our data were collected at one point in time, and we are not able to follow cohorts prospectively due to the confidential nature of the survey. We are therefore unable to know definitively whether the higher rates of self-reported mental illness in the third-year class points to individual class characteristics or a trend seen in students progressing through medical school. We believe the latter to be true, given its consistency with other studies [26, 27, 34, 35] , the consistency of our admissions processes for the classes in question, and the improvement in perceived mental health status for fourth-year students compared with third-year students. We plan to address cohort-effects and inability to prospectively follow medical school classes in a future study described below. Our e-mail invitation to participate in the study appears in Appendix 2. It was sent to all members of the Classes of 2019, 2020, 2021, and 2022. Our survey response rate was 50.1%, a rate consistent with that seen in other studies relating to mental health in medical professionals [3, 5, 17] . The students who elected to complete the survey may have had more interest in mental health issues than non-respondents, may have been more likely to have received a mental health diagnosis or treatment, or may have been less likely to have received a mental health diagnosis or treatment. We did not collect sufficient demographic data to compare medical student respondents and non-respondents, and our study is therefore limited by selection bias. The voluntary nature of survey completion, however, should reduce response bias.
The final major limitation in our study is the use of a non-validated questionnaire. Some of our questions were copied from or based on a published study, with permission from the author [15] , and were based on the limited literature available on mental health, physician wellness, licensing applications, and disclosure attitudes. To our knowledge, there is no validated study that we could have used in place of the survey we created.
Future research
The authors have completed a second year of data collection with the goal of conducting a five-year longitudinal study. This longitudinal study and its consequently larger sample of survey respondents will better enable us to analyze potential cohort effects, increase the overall sample size, and minimize selection bias. A multi-institutional study involving medical schools in states in which medical boards continue to probe mental health issues on medical licensing applications might provide needed encouragement to medical boards to reduce or eliminate stigmatizing language. Another possible area for future study is to explore how language consistent with national recommendations for inquiry into current impairment, such as the language now on the NMMB license application, affects the willingness of students, residents, and physicians to avail themselves of mental health services and disclose this history.
Conclusion
This study suggests that medical students, much like practicing physicians and residents, are reluctant to use mental health services and to disclose a history of mental health diagnosis. Students at UNM SOM, consistent with what has been shown in larger studies of medical students, perceive a worsening in their mental health as they progress through their medical education. Decreasing the stigma associated with using mental health resources, in part by modifying the language in common professional applications to inquire only about current impairment, is a necessary step toward building a healthier physician workforce.
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